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(57) Abstract 

A stable silica sol having an Si0 2 concentration of 1 to 50 wt.% which contains spherical colloidal silica particles having an average 
particle diameter of 10 to 80 nm and a metal-oxide-containing silica bonding these spherical colloidal silica particles and in which the ratio 
of the particle diameter determined by the dynamic light scattering method (D|, nm) to the average particle diameter of the spherical 
colloidal silica particles (D 2 , nm; measured by the nitrogen adsorption method), D^D^ is 3 or higher, with the Dj being 50 to 500 nm, and 
the spherical colloidal silica particles are linked in rows, the rows being dispersed in a liquid medium and each row being on one plane only; 
a process for producing the silica sol; a coating composition which contains the silica sol and is used for forming an ink-receiving layer; and 
an ink-jet recording medium. 



W-Q&^m. 1 0 — 8 0 n m©Bfctfc3 a ? )li, y /?^iC<D^3o^ fjl, 

(D, nm) i^3o-f ^;U-> 'J * tfrF<D3piW?& (SfcflKtfftKJ: 
SaW^a^a/D, nm) ©JtD.'/D. *< 3 Et±T?* o T, C © D , tt 5 0~ 
5 0 OnmT?*tK 3 a -f ? )V is 'J atfl^Ftf— ^®F^O^JCO o fc&gjc 

«a n-f 5/ y *ttTOtt«#if c»»snris S S i 0* iSSl~5 OS 

ffl a - t- w > 4 is 9 *j x. v v m%kmw* 



A E 




DM 




KZ 




RU 


a i/7 


A L 


T>1"<zl7 


EE 




LC 




SD 




AM 




ES 




L I 


y kf»a^>f> 


S E 




AT 




F I 




L K 


*y • 


SG 




AU 




FR 




LR 


yxy r 


S I 




AZ 




GA 




LS 




S K 




B A 




GB 


5?® 


LT 


y KTnT 


S L 


• Is** 


B B 




GD 




LU 




SN 


-t*tf/\s 


BE 




GE 




L V 




sz 




B F 




GH 




MA 




TD 




BC 


y t 


GM 




MC 




TG 


h-=f- 


B J 




GN 




MD 




Vz 




BR 




GW 


*f-7 • e'-fr*- 


MG 






BY 




GR 


*y 


MK 


-?"T K~7 IBa.— =f * 7 7 


TM 




C A 




HR 






*foS 


TR 


hJ\sZ3 


CF 


m7 y * 


HU 


✓^ary- 


ML 




TT 




CG 




I D 




MN 




UA 




CH 




I E 




MR 


*-y ^=.t 


UG 




C I 


=»— h A' 


I L 




MW 




US 




CM 




I N 




MX 




UZ 


<7^^^y 


CN 


<P® 


I S 




NE 




VN 




CR 


= • y * 


I T 




NL 




YU 


,=x.— =*— ^7 trr 


CU 




J P 




NO 




Z A 


mr^y *#*]® 


C Y 




KE 




NZ 




zw 




cz 




KG 




PL 








DE 




KP 




PT 








DK 


— ? 


KR 




RO 









WO 00/15552 PCT/JP99/04860 

##§BJ?©H 1 mWli^ WilkW; (Rosary shaped ) ♦> U rtr/;l/Rtf*©S!&{::B9 
-f >?££JiJ ; B='-T--r >r*&fifc$rRtf*©>r *j x. v 

SttK^W^-So ^oT, [Hi — o S i 0 2 Ktt«p a nc t«9fc^ 
8 0 7 2 1 •^•B^*ffl* : {C^#^n/cEI®{C > f^tti-Ho©;? -f ^S*ftTl»5 

o ^©— o« > ±m<DbQgznwi(D *>©-?& <o , mm&w. 1 gu-^stu 

. 4®StcSt-^«fia<oib30<«i3: 2 ~ 3 ©^»tt© *>©-e* «9 1^0®^ 2 iTSi: 
^^tlT^So ^LT^OHIi^ IHEIBSI 3 EIT&lC^StlT^S^^©*)© 
T?*5o :0 3#gOOTOtt?l^ C©^S#fFm 2 6 8 0 7 2 1 ^WMW 
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±fE#S#fFlfl 2 6 8 0 7 2 1 *f W ffll » fcU M®3D^^yiJ*^b 
ft£ > U *7 V*;U£o < %>-)5 ; (kt LTs *£ i 1 ^ 5 n mJai©**^ U *7 vOWc 1 ffi 
©itg£flQ>LT p H 7 ~ 1 0 . 5 i L> S8¥K©^3¥£TI- 1 6 0 - 3 0 0 tt" 

*@4#!^lg 2 9 0 0 3 4 8-%BJ§«l*{ix 7k#7 X©7kig»EIC&*fln;i -5 £ <!: 
J; ^-c*kffctn£tz •> g #y;P*7ki5fe c © •> g *y;n:7;i/^ g £Jdx.t p H 
9 - 9 . 5 £ L> II: 9 5 — 1 0 0 «C i*mi&ir £ £ £ J: £ •> g # V*;l/£o < £ 

^ra£*§n^LTi.^So £o^*fe«9rffl»i8^ii^tfna t>©-e* £©#& 

K J; <0'&t>titz •> g # «/;K0 3 a>f ^;k> g rtlft^fcU ±iE 2f IXIi3f go 

5 5 2 1 4 9 7-§-B^^ffl« ( *t ffc B * fcb US : #§8¥ 1-317115 
^&*8) t;U gttitoan'f b'Jk&mXliW-m&Tmz^Z 0 nm©Htt$"J 
ilVtokZ^ 7Kfet£.<D ft i/ vn->0 A &Xte£*l £>©/!£■$!!&-> U *7 
CitUCaO, MgOXIiCtibCStiLtO. 15—1. 0 0 fi*%jpx. 

7;U* U&JR*H'fb40!l&S i O. /Mi O (M:77l/*'J^Iil?) *>»U 
Jfc*< 2 0 — 3 0 0 tt£Z> «fc 9 icflnx.. mbtltzm* 6 0 — 3 0 0 T\ 0. 5-4 

o mmtium-tz £ g *'/yu©«iis^*<HJ^*tLT^So 

COJSIUS n o -r ^*/U-> g 5 — 40 n m©$gfflF*3© — mte±ZX*— 

tr a - * - <^ $ $. g a * snri^, 
ttwi=i*m*ns©-es ««o©»iiSi*<KJR*nn£^ -&K:#:©jK»a<i*ffl3*u 
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ot. c <d > ^ x 7 h Ei^s;Tf ffl $ n 5 iBiis •/ - f i l t ii , ep 
>f >?©ic id £fc 3 ft So 

^j^^^-s c i«r«t *K JB£Xtt->- h-Licf >?:gSJf >^«RJRtt. 

^Jx-ff, #§{§BB6 1 - 1 9 3 8 9 ^£#glc Ii7i* >«-m*=> a >f ^ •> U *7 
U If — ;UT;U3 -A/fr^tt £ -Y #§fBB 60-219084-*! 

#P*fl¥ 4 - 2 0 1 2 8 e-^^SHwtiTk^tttt^U^-i^BfetttcigfeRCJf/X 

J5fc*B*<* #F?I¥ 6 - 9 2 o i l f ^ii: li * f t vlft $ nfc^i^o 3 d >f K 
U *7 £tf U t'-^T^n-zl/^b^S-f >*g§JBfflJ&4&J&<iEtt$ftTl.*S 
o #g|Hg 60-204390 1 JjCffi^S 10 — 30 nmO^ffiSy U 

#£2 ^aasi^-a-Tffiffl-rs^^asg^ftT^So * fc. 7-2767 

8 9 1 1*< 1 0 nraEITOy^M^iTK^W^t. 

j&jss tissue 5 0 ~ 8 o»*wt* 3^5c^gmit©^ >?g:i§m*<nmz 

tltl^o $ $>K> 2 - 2 7 6 6 7 1 ^^miZii^ gJIMTJl i ^7KfO^ 
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ffi^S 4 ~ 1 5 0 n m©W©=i n >f ^;l/-> U J}n=?fr 2> '/JWi5££t£A< 

©3tf&ttx <t oTti. 0j7Uf. C©-> 'J *7 */JU£mffl.ffc®}frZ>&!fci$tlt: 

? 5 >y 9 t @ < $ -a-fc t> > * /c. :©->iJ*7iH7;^7 7 ^ 

£ £ «fc t) SBK ©li flQ * Bl £ t> & ftT n -5 *<©J«l li§ST « tt ^ 0 

i#£JC J; o Tli. fiSfftlcy 'J # ©fctjS£;&<& l; 3 C t 4>&So fCnn-f^y 
y 77 tt#S*:K"T? & & ±fS^^© 3 p >f •> y # tfc =Ffr l>UZ>i/V1J V 

ta-AKyiJ 'J 77 /< *I^Wt -5 C £ K «k «9 3 

y 7^y;Hiig©=i o-f y;u-> y #&^©#ifci£ (S/>J2r/;u) £SiJi£if-£ c £ i> 
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-5 o 

HI 1 mm<Diy U # vOMis S i 0 2 5 0 S«% EJT©S«£ * L . ^^t? 
©^tt*<. S&ttfttfcSLSMC .fcSftlJEi&^&D , iU5 0~5 0flnm(D^^ 

) D 2 £±fBD, ©JtD, /D, I^3K±T-*5HS[^t'*S^J:#f^ft 

& o 

10 — 80 nm©^3D^^y U ^SfiCO^nD ^ 

(D, nm) i^a o^f ^;l/v/ U (mmmm&iz£ 
ZMfem^m/D , nm) ©JtD, /D» ^3«±t"*ot, :©D, it 5 0 ~ 
5 0 0 n m-e&«9 . ^hd^^;|/-/ >J rttt-^jo*— ¥ffirt©*«-ott*<o 

«3 n-f y * &?i!><mvtmfctpK tixte z s i o 2 zs^5~4 on 

*96©ge3£<£i/ U *'/;U©«li&SttTfB (a) s (b). (c) Rtf (d) II 

(a) SiO, HT0. 5 ~ 1 0 ll%^tf U J^o. p H & 2 ~ 6 
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. sttii©3D^ Fykmmxii^-mttmix 3 ~ 8 n m©i?i&-> u *> vOutc. 

7K^tt©llffiX(iIH ffi©&JS©^£i|MifeXfcm£LT^W^3 7k^7&£. ±15 
/SttJimcDnu^ K7kj§$tXliSel£-> U 77 v*;KD S i 0 2 l:*fLt N &Jg®Kt^ 

o <iu M(iiiffiX(iin mo&mmTz&L. oitwtmmT&mto ) in 

l~l 0ii%t/<i:Si^Ji]x.Ti^t5li, - 

(b) ( a ) Iglci K>'&t>ntzm&m (a ) sp^tfc^S 1 0 ~ 8 0 n m, 
p H 2 ~ 6 V ti v*;U£ N lOitt^tty U # v';!/!:**^^ •> U # 

(A) iCClM (a) icS^tS > »J 77^* (B) ©i£A/B (S»J:b 
) ^5-100, t^o. CCD^14J$^ •> U -h VA/t ZCDM&m (a) iOjg^^ 

£<onc>tizm&m (to u <a + b) (t>) cfcuts 

(c) (b) x^tc i Q'&zntz-m&m. (b) «c t;u 77 u temy^mtm, 7K^tt 

(d) (c) IglCkOf &nfcS^» (c) *1 0 0~2 0 OICTfO. 5 — 5 
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^tt«!iSOS«lijCt*oTje«>&nSo *OB««n lfcBjct£ (Rosary shaped ) 
JU* * ? UXtt (Perl necklace shaped) iilt'lSo 
-JlOjffi, <fc oTo < ibtltz > U # WffllHtfflnn -f /;k> y ^ 

JSicJ;^ T»& ft5 ♦> U # 7;K5 3d -f •> g ^tt^ttsp^ti^S l 0 ~ 8 
0 n m© n a 'J *tt^*<ott36< o © 1? * £ > U # V*;H£©^£fc 

©3D^;i/->ij ^liM^ii-^Lti^iK ft «fc*u£g£ (i 

9 1 mX<Di/ U 757 vOU£«Jjfc-rS±§E©ftl£im!|#©3 n-T ^;U-> «J fj&^lt 

oW*)Ht4fr6, £T©&^fiJ£tK;6<MteoT^T*>*/£ t>/«£^|Jg<9> ID 
— Ctit>fi^©^t^3 o-f ^;l/-> U £ {cffi^-T SBSSTf 

ftfc^SC <k*<tB*So m^Wafit^Jl-ettm 1 f6ia©3 o-f ^;Uv/ U rttf^ti 

*«dJt L«H**<^ 3 ^^fOHD^^y IJ # © o «9 tiff H^- 

tti;(£5; fc*iJ8fr^-^ d y # l ~ 2 <i© 3 ikttfa 

c© j: 9 tt9 i HB8© •> y # V)V%:m&.irz^u'< yjiis y *;&^©^^ $ « 

v 9 X (Journal of Chemical Physics ) 95 7*1 1^( 1 9 7 2 fl 2fl 
) 94 8 1 4 H{cUfeHJ^nTfc«9 . 0>J*.tfrfiI£©#@Coulter £tS! model N 4 t 

mftiz>mw.iz&t)®mizm7£*zz£jb<\ii*iZo 9 new©* u avou^nus 
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•r*3o>r *ou-> u ati^©** s £ LTotiiPsi (d, ) t±> mtoM&sLmiz 

x zmfefe-e^-t £ 5 0-5 0 0 nm-e&So 

tt^g CDs ) iiii#S*®3»*fe (BETS) lc«k t)fliJ£*n^Jt^®»S m* 
/ g ^ D 2 = 2 7 2 0 T-^X. t>*l3 0 

toT> ±K»W3fctfcftft«-«fcoT»]£$nfctfc : F&D, nm<h±fSD 2 n-m 
£©£bD, /D, (is TOCDn-f^yiJ^tfOo/^Df^ (S£©Jg 
£^c?*L. id l mnvi' U # 7;Hi:OD , /D, O^B*< 3 fil±T?* «9 . ii 

$><DS i 0 2 izMLXO. 5 — 1 0 fiS%CDIIffiX«III flB©St*IMt'l&*{§frW 

m 1 mWcOis x ) ii */;Hi^ 5 0 fi*%JilT. 0* L < ti 5 - 4 0 M%<D 
S i 0 2 ^^Wt5o * llgaioi/ ij # V;Ki^t*i3a^^;U'> y **fr?*<G|— 

# v";UJ: fj fci^ < So dcD-> y # vOUfflttftti, •> ^'M/^oHtt^D^y 
;U-> U rttfc^oott S io, O^T^W^S* WV*«£tt**<* 

±IB S i O , fllft 5 0 ii%KTt(i, in?»m P a • s — lOOOmPa- 
s ISt'Jb^o * Lt:®y U */ y;Uttc© J: o ttiSott^coia^jc fcgcJttttf 

M<cc©-> y rtvOWi, W«»ttL 7K?§ttW^^i«£7K<t£D^^© 

•> y * 7^©i>fnfc> ^©n o ^;i/-> y atfc^^ffi £ -> 

^^•> y ^t^OStt^If L^l^ J: -9 tt«fit©*>©"eJ: < - 01*. H\ / 9 S - 
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m imm<Dis y jj*/jut lt, ^©na-r ^;u-> y */ia ; pj&<¥^*fc : ?& i o — 

8 0 n m. p H 2 - 6 ©Iftt^np -f -> U tf&^l&BlctK^o/j:^*) . ift 
^Tfe^SLSfC cfc^fe^^^ 5 0 - 5 0 0 n mT-*S feO(iBufao$a < (a)^ ( 
b) . (c) SO' (d) (D&JLU&BZ Z. tlZ^IOftiTT JliJ i) &<D7k&?s >) ?T 

2 - 4 H^©7k:tf v XO^Tkig^&Ri-f ^ >^i^ItS £ t ic J: 

iI3t0. 5~5S»%£^WL. pH 6JilTx 0* L< «2~6^*St>OA<ffl 

^©^©Il^* >© — g|$£g|#£-tt-£ CiCiotk ^©4>©fi§-r * 

xD^xit— m^m^tzm.. % ^tii-zrg&mm®^ o-r K7j<^^(c/j>acDT;u 

# y &Jl7kIMb*l£u 7K^ttW^^g^£i > ' ; £-JP^aci{rJ:oTfc^Bi-iSti5f--2) 
Ci^fcij^So COgftiiCnp^ K7K^^(i^^^-e*-oT. yMbLB<^ 
1£M£Wih£©Tf)|g!!ia^© *>©#*?£ L^o mi mW(DB#)£-f2>is y * vOU 

( a ) 3 — 8 n m©$?i&-> U # '/^©fi^^te^ 

m.mm.mmx^tis y *^*^lt, ^©^©it^s^MM&i;: j: 

«9SiJ^f--5 t>©-e&5;&<> sp^fi^S^/h^ ^Ji^(c(i^;^Kf{c zi o-r v >J 

^BUtittSo vT-X&ti, T 'J 7^ >r 2/ ;U y^Xh'J - (Analytical Che 
mistry) ^2 8il 2§ ( 1 9 5 6 ?) 11 9 8 1 MIBtt© •> T - X/S^^T. 
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CCf^ti 1 ! 3 ~ 8 n nis S i O, WkBt 0 . 5-10 Ii%> p H 2 ~ 6 T' 

2 6 8 0 7 1 ^ IrIKI 2900348 4 - 5 5 1 2 7 -^©BJilBfclc 

«Ett©5ET*-eii&nfct>©-e«fc<. f&WfttfcftSH;: J: SzM^i^S (D, ) tis 

T-x-m& : ¥-'&iz£ioi$!mzntzft?m <d, ) <t©JtD, /d, ©tt*<5*si 
© 4>©-e*titfx ^©3D^^y y #te¥©}&#tti*tt-efc##ifc-et> <fc<^r 
# n if *>^h <£ * u * * fc a k tt»fit,*«iSL*fe k «t § sij^m^s 

y y a c tiz j; pHii7;^'Jtt-> 

la-^tk *s<.Mi*©4 i ©»-r* >©^rSi53?:(i— »e>n^K 
y * vOhc/J>«©t;u*7 y &«7kBHfc^ *»ttf«Ii<£^*Jiox.5c <h 

icfcoTt> d t*<m*5o d©intv/ y # vOMimsssfcteffl-r 

3 ~ 8 n m©&t£ v 'J *7 V';KC17K^14© IlffiX « III ffi©^JS©^*<^3* 

ffiXttlll «©^®©^©»{is &J5&<fk<gg (IIlO^loKDi^ttMOiL 
„ Ill ffi©^S©^©i#^(d:M 2 0 3 it^o fiLs MJillfliX ttlll ffi©^S 

x«»ttv/ y 7V/;ucf ©s i o* (c^l i ~ i o nm%±tezm-e& § 0 £/ Cn 
c©8Sjntt«#Tfc:ff ?©*<«* < > «££«Rcmwifcte#jffia<*K< . 2-5 0 
°c-e 5 #~ i ^imgifpi^o anx. &nsii<BfX(iiii «©&Ji©i&<b Ltii, 

C a > M g . Sr. B a s Zn. Sn> Pb> Ni, Co> Fe. A I> I n > 

y, t i tzzomtm, mmm. mmm, *ji?t i >mm, &wtmu 
(b) ifi-cta. ±§h (a) xs«c«kt)»e,nfcffl^»i (a) \^m^m 1 

0-8 Onm, p H 2 ~ 6 ©Btt^tfc •> U *«, C ©spi^i&^S 

(S*IR»&ICJ:t>a!l5e£ftSti : F&/D, nm) *<1 0 — 8 0 nms pH2~ 

1 0 
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d©T7U# »J^y^^H>rJi->^SlMS^t-SCi{cj:«9^g^mtti/ 'J # v*;U 
C i^tii^^o C CD -> >J # SiO, ft& 10 — 50 

fflt^: i^'tts^So :©y'j* '/^ttiiiir»w*tS[a*»w«k s sustain dt 

5 0^if* LU 0 CO •> U t) V )l(T)fott\\$^ ( a ) Xg©!*T^& < ^ < > 

m K < . 2 ~ 5 0 °C T- 5 #~ 1 B^fl^"? iU 0 

( b ) X^{Cfc^T^JP$ tl^W-mt^^. 10-80 nm©Sl^y 'J # / 
JKDMU. iMtty 'J A '/;H:**t§ •> 'J (A) t (a) XfUcJ;<9 

fte.tL^Ki-^^ (a) {Cfi^S -> V #^:R (B) ©JrbA/B (MJt) 5 ~ 
10 0. (b) XfiJCck «9|# btlSIM (b) ^yij^fl (A + B 

) ^SiO, mmt L T 5 ~ 4 0 ll%i^5lT^5o 

(c) XHtffcU ±IB (b) Xflic J: I9?#^n7 l c^^^ (b) lzTJlij<)&m 

7km<t®j, ykmftL^Mi&MXteykfe&mmmmnz. z>nz> 0 comma, (b) 

II©H7t4-5^<f L T> ^#Ti-^fT9©^W* L^o £fc> C©yl 

^O^^Sf>'B#F^{cid:#{c$iJpg^nj: < N 2~5 0 °C-e 5 55-- 1 ^P B 1g^T-J;^o 
Uqx. ZtiZ T 'J &^7K®?fl:^K 7k^ttW$$^SXli7k^t£3Ei$?ig{d: (b) X 

»Q£ti£o T;U# U &S7k$Hb^£ Ltli, #J;Uf h 'J * A N ^ 

^ — ^ a TK^'ffc^ % ^ h 'j o.^ y -;ut >*-^ A7K^^fb#i. ^h^y 
^;ut ^7kM<t®te¥(D& 4 A7*^b*M> t/x^y- 

A > g^U^A. BfjfS©^4^T>*^^A7K®?<b^©Je®^^^t>^.5^4 
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mama ( c > xfu-j; <on^n^m^m ( c ) © p h#< 7 ~ 1 1 tuz>m.-e$> 
&o zcDTJiij y &m7kmt%!) <dtj\s ti y ^MSTXttWataso^^^M-e^ 

•a-fcttta* &ft57;l/* U &JR7k»*fc&K W«£SXtt7R8f (c 
) XSJCkfJ^CtiSS^tt (O *©'> y */^Mfc>tfLT (c) Xfiic J; Off 
btlS&tf* OTJlij y &ftXteW$&&g©a^S i O2 /M, o^e>uJt-e5 0~ 
8 0 0 £ tt5iTf*5o 

(d) Xgtf«> ±IS (c) XgK«fc«3?§&nrt:»£« (c) jWjdJI&S *i So 

c: ©flna&w: 100-200 °cT-^^n> 2n&i$figa 0 . 5 ~ 5 0 mmumsm-e 
(c) zmm-tzm, mw-c<om^mmtzio<Dmmmtnt 0. 0 1 - 

5kW/m ! ^'MT'ifeSo ftteHlttttSliSfc 0 <Dffi^W)t)& 0 . 0 1-0. 1 
OkW/m 1 it5t, >> 'J * y;^0O x ^ h •> 'J *^l/®4)i!c*WJt 5 C 

doJnU&icj; oT^tfcn a>f ^;u-> y (¥4^sd 2 ) ho^^d^ 

£*<»k s&wft«fcSL&K«t oaassttstt^s (D, ) #5 0-5 0 0 nm-eD 
vt^xm intzm.it-> y # vou-e^sa^ s io, ii^iiii^t 5 - 4 oss% 

(d) xfuc j: v) % e> n*: •> y *r/;u*N&Bft< z ttm 1 1^0 3 
1 4 ps t\. m m m * m m m m © * -5 « « ^ tl & us * m ^ s # & * >r * > 25 m m 1 s £ 
flj^5#&jo<*5<, (d) iscj: t>»e>nfc'> y a vouxttc •> u 

±fE (d) xgtct «9f#"5>n^-> y *7^xii:ti^e.istoi'f^> j fi 

>f * > <t7k*<llftj^ftfc •> U # VOHi. S i O , 2iJK 10-50 f5 . g 

1 2 
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SfSm Pa-s~1000mPa-s gg©ttS*f U f LtpH 8~1 1 
&7F-? 0 Z.(D*> U ii V'JlstplZltm^ * >i)< 100~2000pp *IT^ -S 

ffi«)T3cST*So JtCOy'J^^HiS i 0 2 /M 2 O «!U Mli7 

0i/iSlO7;l*'J^I^t>> *In SglcilffliXttlll fffi©& 

S*<^JR»-fb^fc»J|[Lr S iO, ic*f LT 1 0 0~ 1 0 0 0 0 p pmi^f 

* Lt:©-> y -h va,<d* n>r y;u-> y att^tt, ±IS (d) x^iic^t o rfil 

cfc o TS^«C?IiJ^$ tl^ 5 0 - 5 0 0 nmf*5, 

z.tnz%\\v>T y £flnx.<5 «9 ±fHi {igij©r;i/^ utt©*tt-> y # v* 

c t^ai^So c©$?t£© •> y 2/ vOui LTfi p H 2 ~ 4 ©*>©*<#£ 
L^o cnb7A* Utt©7ktt-> 'J # '/;l/X(i®Ete©7ktt-> y iJ*S)\>frh 

s ILfcnn^f ^;k> 'J ^t^bfilcSTktty U ^ l /7^x S^©^?*{c 

if J •> y *7;i/^ib*i5o c:tt&Kte©7ktt-> y a vOK iic^ILfc^^ 
t>s5cS7Ktt-> y # vOU N *;U#' y •> y # -e© n o f -> 'J # 

y^*/ utt©*tt-> y # V;k ®?tt©7Ktt^> y ^7 v*;u> lcflLfc->'J*'/ 

;U©#«glJg{C N |5|ffi©^ 1 f§Bj§|cj;£ *> y # 7*7U £&*©•> 'J # V;U£©ig£- 

. mmmiztem&fr&^T, Mia^n^;^>ij atfc^cs^fcjwed&tt 
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•> ij * 3 d >f ^il/v/ 'J ^Sttfv L 1 0-8 

0 n mCD^tt^ n *OU*> »J ttftL^tf^ — ¥Ml*!©<3- «C±|B D ! / D 2 ©ftT« 3 
li>X±.\zKZ> J: o Ko * L «k S iMJ&te^S** 5 0-50 

OnratiSi l^»fttt©Mli, S£ 1 fBBjj© •> «J a y';KOS8it^lc J: S *>© 

TfH© J: 9 £> ti £ o 

itW-mftL^mtf 3 - 8 nm©BM4*> >J fcvOU;:. 7k?§tt© HfliX a III ffl©^S 

n-f KXte-^-^fli^S 3 — 8 nm©nn-T ^;U-> U rtfi 1 ?^®© > 5 / 
M£ft£o fiP^s (a) XSlCfcOfll&n^iS^ (a) ^T?ttSttS»©3 

(b) Ili:fc^t> (a) ISl:J;«)ibn/iI^ (a) Itsp^tt^S 1 
0~8 0nms pH2~6 ©gfttSfcttv U * V;U£Jnx£ £> l©l#^j|oT 

1 0-8 0nm©no-r ^;k> U #3fft^®{C ( a ) XgK.1: 9 
f§£ftft^#lfttcIE©*^&WL-c^S. m&mW(D^ a -< KXte^fcz^S 3 

(c) IgCfeH^T, (b) Xgfc«fc!?»£ftfcS£8t (b) JCTA^U^Jl 
7K$Kt^> 7k»ttW**SXtt7K»tt^K**p H*< 7 - l 1 t U 2> X o iztiaz. 
SCtlctU, (b) XS(cJ;0»&nySs *©«®^ap^fl<UCjE©*^*WL 
T^*ffittSlft©3 o -f KXttSp^tt^S 3-8 n m©n U 
W.mZtltz¥-i%1&7 L & 10 — 80 n m©n D-T ^;l/-> >J rt&^fcU ^0'>?; - 

COapS-eii^n-f Kli^LTl^iUo 
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(d) iiiKfc^Tx (c) itia Qmbtitzm&m (c) *onp^;b 

•> U rtfi^te. S^O_h#{cJ: <9 3 IkytOiy U # y ;i/ \±MW Lt y U # WPi ft 
(9 % — 5p®rt<D^0^3*tt©^*^-r-r*. ¥^J&^S 1 0 ~ 8 0 n m© 

^;b-> >J ^t?iffittii03D^ KXIi¥^lt?S 3 ~ 8 nm®3 
o-f ^;l^> 'J fjUTfimimeiizJ: tom&i-Zo ciORK ^s^mi 0~8 0 

n n KXIi 3 ~ 8 n m©P p 4 'J ^fi^©/^ > X J: «9 — j®©^n-fe 

X©*£JH. ( d ) Ig^TIOi'l'l^ 1 0 ~ 8 0 n m ©££**; p a 

0~ 5 0 0 nm. _hfH D i / D , ffi 3 Ja±0gfci*#© 3 p -T ^ JU > U *7 
^ 2 fSSIfl-eti. _t«5©tti*tfc>' U # vOl/O^T-fc^^S 1 0 ~ 5 0 n m© 

% 2 f8BJJte N spJ^tt^S 1 0 ~ 5 0 n mO«tt3n^/;l/i/ 'J d ©1$ 

SiMfg (D, nm) t^n D >f/;l,yij^tfo?Wl 
*iR*&i;:J:S»]Sti : p&/D« nm) ©JtD, /D, ^ 3 iil±"C-afe o T. C© 
D, « 5 0 — 5 0 0 n m-e* 0 . ^3o^/;l/y 'J Jj1&?7b<— 

sptStfc^ & 1 0 ~ 5 0 n m©J£t£p D^f^l/y 'J iCC^^ 

<kS»J3£ti^a ( D i nm) t mt£ 3 n >T ^ ;U •> U *7 tft^O^tft^SI 

J: SiM^tfc^g/D 2 nm) ©JtD, /D 2 i<3£i±tfeot, COD, 
B 5 0 - 5 0 0 n m-e* K) . p p -f ^;U-> 'J ft&^fr— W-W ft ©^ 
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8 nm©Kttv/ U * 4 /vU© S i O, «S*< 0. 5 fi««5tcj»-p t> «fc l^<. C©W 
£rK{i (b) lSl?ffflt5W?ll 0 ~ 8 0 n m©»t£S*tt'> U ii V JWD 

s io, ast£i«< Lttitntf* £&^©-e2fr^ft-ew:£:^o £fc> xtas i o 

2 mBLiJ* 1 0tl%^ii5i (a) XSl?y^Kb*<iB £ /c «9 . ao^f^j/ij 
fil&Tvmm&Kg < L < ttl>o (a) Iglcfe^Tliffitt 

-Y KX(i¥^lfe^S 3 ~ 8 n ra©3o^;l-> 'J rtfi^Ol&lfcte/hS 

COffittlKoao'f KTKiSftXtt^i^ta^a 3~8nm®yiJ* vOU 
© p H« 2 ~ 6 -e*S *>©#$? * L^o :®pHli2j|c»TfU^^ (a) X 

*<ja*j©»«c«k- 3 TiKaf$n^-r < l < tti>„ p h*<6*« 

;?.*<!: (a) IgT?3 o>f ^';l/-> 'J *'%Llr<OMn&±% < ft *) -f & Z tztbfft L 

( a ) Iil:«ffl*n5ltt-> 'J ij "/^©nu^^y 'J # fi^©^^ 
I^8nm^ii5^ ( d ) Xfl JC ^ S/c g ft <h 3 

assets a -r y;u-> y ^7&^*q#^tL/«j:^©T-0* l < tt^ 0 

(a) IiCii^TCOffittiiOno^ K*»ttX (i^tfc^ ^ 3 ~ 8 nm 
©Kit > 'J * V;l/{C7K^tt©lIffiXtillI «©&JB©itte#&Xte-£-*i £>©?&£ 

n^IIffiXWIII l0^I^t>i<SiiiO3D>f KXtt^ta^S 3 ~8 n 
m©3 ^*;Ui> ij *ti?-fc«t SJ^— <£fitffi*Sgtt bLto^CICfTOSo 
C©II0X(iIII 4ffi©<£Jl©i&<h LTtt#i:*;i/->^AXIivy'^y'>A©i 

So 
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( a ) Xniz&m £ nSffittSKOa n>f KTkfcttXtt^tfc^S 3 ~ 8 n m 
U 2; vOl/c^cii, m*4©7}c^7X N 7K^*7X©#gR7K> Rl6JSS<i:<!f«= 
S**-*IHBBXttIII fli©£fl-r * >*<ISiW5*<s *©«f T?*>S'tt2^»© 
3 o KXte^iSjfi^S 3 ~ 8 n m© n n 4 ? )V v >J 7"7 icfitE £ *IT l<> 

£*>©& (a) Igfc:fcl.*Ti$fln3tlSIIfliXttIII ffi©£Jl -f * > £ f^«lcft 
ffi-T£o (a) IflKfln*. £ft£II«XttIII ffi©^JS©^©^?4X(i?l^^®- 
*St£SK©3n-r K*»ffiXti¥^ti^a 3 ~ 8 nmCStt'/'J*^© 
S i O 2 i:itLT> &JR&4l:gS (IHffi©i£JI©iI©i§-£t;iMO £ L> III ffi©& 
JR©«©l»£ttM« O, it^o mt> MttllffiXttHI ^©^MJEi^^^ L> 
OJi^m^^^g-To ) t LT 1 fi«%*SS-e«*^©^fiRn n >f **;U-> 'J 77^ 
^©imtK ©«£*<<£< UZtz&n £ L < tt^o 1 0li%^ii5i ( 

a) Igt»0 3 D ^ *OU-> U 7Jli^©M»*^L < /«£«9-r^/c«9s *&©£/£ 3 
^;l/-> U 3 &5nY ^ii*If £ «k o iz K & z £ b & $. L < 

o 

«#tk> s i o 2 *&5~2 o nm%mm<D7kmmt LxmimistiZo 

=F*m£i1r Z> -> U *<D&tfg> <KiQ-t £\ i^HT g ft <h -T 5 »«el* > 'J 77 V 
)\s*mZ> Z tt)<mWkX*& ZtzHbitf- £ L < tt^o COtW<8 Onm^i 

x5iiHIit©li!^3o^y;l,y U a*fi^©»Wft|fc&&ic«kSM3£tfc : F 
0 0 nra^^:^ » & ft /i^^^ 3 a f y ;U -> 'J Jjl&^fr, it&L 
^■f< KZtzto&IZ L < ttl*o ft^T, sp^tfl^f&tt 10-80 nm© *>©*<# 
£ L < ^ #Jc 1 2 ~ 5 On m<D&(Dj)<lfr£ L U 0 

CC^tft^ & 1 0 ~ 8 0 n m©$el£EfctK-> U 27 V*;U© p H li 2 ~ 6 0 

*>©*<#* co P Hii2*i^fcj:i ( ^^ ^ttig>f * >m*<m*-? Z tz 

£ L < ft*,* Q&Mz-Zt (b) Ig-enn^f^i/iJ*^®^-^ 
Ztz&ft £ L < C©¥*$tfc^& 1 0 - 8 0 n m ©BStt^ctt '> U 

77 -/;Hti©3 p -f y;U-> U rtift^®© 7 - &4>ft© N a + 
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ft £ d £ K J; «9 (a) JLma>fc*V>Mm<DUffiXl3.IU mv^m* * ><D&m& 
«I$lJtH*S d tfrl> p Hli 3 - 5 . 5 JO<4$lCflF3; H.*o :oHt«ttv"J 

(is yu*fc«*Ml (*ft>sy'7i*» ojl><i:i>fe©, iP£m#JK©/h£ 

(b) IglCiJ^T (a) Xglc«fc»m& ft (a) K^tt^S 1 0 

-80 n m©^^^c^-> "J # vOU&fln*.* <h . t^-tt M^^BfiJc-T £ C <h # tfcC 

50 — ( a ) Xfiic «fc «9f#^tl/-cIIffiX(iIII ffi©&«-f * > 
*<tf^f:Stti®!03D^ KX&iWFi^S 3 — 8 nm©nn^ ^;U-> 'J # 
Sf^, sptStft^S 1 0 ~ 8 0 n m® 3 n>f *OW> U ^ffi^^®^^— KlRJ&gc 

ZCD^m<L^m 10 — 80 n m©ltt£&tfc •> U # vOHi SiO, Z§S 10 — 5 

, (d) XH&. BR. £a©7K©Bfc**5^S;fc»S&3sttJ-ett^o ttz 

„ 5 0li%^tUW 5 0fi%^l/l5¥Wil 0-8 Onm 

(b) IStfJn^&tlS^p^ti^S 1 O — 8 0 nmO»tt9tt-> U *y;H:fi 
^f-^i/'j7V^» (A) ©»(4. (a) IgCi (a) (Cfi* 

t4->'J*§i (B) {C*fLT. A/BMJfc#5 5MtTM***££ja=io>f 
•> U ij&Ttf 3 *5cy^fllit*M-r S «k ol^iSCi^ L < /«£ < . d©fi 

SJfc*< 1 0 0 t „ _LfED i /Di Jt*< 3 <t «£ 4 bbftt L < tt^o 

(b) nm^^^m^ntzM^m (to *©£-> u (a + b) i<s io 

Jiffi*-?* L < ft < N 4 0 li%*ix.^iiHMno^;k> 'J 

(a) XS»c«fcf9?§e»nfcfi^» (a) liftBlFlOiitlCioTIi, afc*©^ 
□ ^ ^;U-> u *tt : F©*il*<itti'fc86. <p< (b) Xflic «t S¥£j*5jl^ 

51 0-8 0 n m©g?&i*tK-> U ii vOI/j&<Jdx. £ft£o 

(b) Igi: «fc *M#£ft/c7l£j& (b) tt (a) Igi: «fc 0 If & titzM&m ( 
a) «k 19 (i£5£-C£<5;&>\ *>tt «5 £B#fia©Jft«l;: «fc o Tti. Tfc^© => n << ? )l> -> 
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tink, i%-tem£i&®mte t> Lfe-Sck -5 i:> if#Tf^ a&xii 1 ~ 2 0 M% 

(c) XHlcfctf £T;U* Utttl«©^J!ra»(i. (c) Igi: *) f# t>*l£M 
( c ) O p H*< 7 ~~ 1 1 left % X o fc»T% p H 7 *g|Tti ( d ) XHT*0" 

a6$?3L<fc<> 1 l*m?LZ>t (d) I§i:fel^3P'f^v"J*Sf0^ 
fi?;0>*i£eci < tZZtztb&iZ L < ttUo (c) X?Sic «fc «9 t> ft 3 ?!£r?£ (c 

) ©pHi, WO-/'J*i7;^iJ tt^lK© S i O, /M, O (fiL, M(i7 

o SiO, /M, O^^UtbT-^IS^-tLtf N 7;^'JMSO^UtttS i o» / 
M 2 0*Jl& 5 0 - 8 0 0 ittS»-C*5 0 

(d) XfilcfctfSJJDgi-fiffij^ 1 0 0t*it'liSttt3D^^;l/y U JjftLj-t 

0-eif*L<^^ o 2 o o °c&m?Lz tmw? □ -< u ^t^^go 

co (d) XSoflnH&Nrlffltt o . 5 NFia*j»-ett^tt3 o-r **;u-> »j titk^t 
its 3 o w y;u-> u *f 5 c t*<tii*^^0-efiF * l < ttw 5 

HfrSBKis i;tK ■??*&*?■#- s c t fettles* 

s i o 2 <t lt i o - 5 o mm%comm^Mt tiz 0 cofisi:fc^t7^*'j 
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(d) iet-J:«9f#t»nfcv/ y * v Jifr zm* * > &&£f- z v> izm.m&Ji®. 

* ic ffii^ L fi< £ «ff -t Z d t ic «fc o T * 3 ii««8$ »c £ c £ ic «fc o T 
(a) I^Uc J: <omiJQ£titzUmXliIII fffi©£® >f >ti (d) IfMicJ; 

«9 •> y # i^L, ^^sb-> y //"ffc^^-s^, — p^t ^;u-> y 
^®{3*§^x«^< w.m2titz&-e&&-tz>o suffix tiin 

d) Ii^it»tifcv/'J* , /;U^ Sp^T*C7K^f7^XttffittS»©=iu>f K7K 

Asanas d it- cfc vmmirz d i*<tti**o mz>ftiz > y a 
b§^3- >£#i&3if-s d itc ioTfc^#$ titz&m-(* yttmikirz c i^tb 

HI 2 iB^l^fflfS, spJS&^S 1 0 ~ 5 0 n m cDi$tt3D^ ^;U-> y 

wytm&miz&zmfen^m cd, nm ) i^3D^^-/^i0©^ 

(^^^SSic^Srlij^S^S/Da nm) ©ltD, /d, ^3Jil±-e&o 
t> CCD, (i 50 — 500 nmt'ife^ J£tK n d -f -> y ii%tL^i)<— 

7U C&Timtti' 'J ii VJltttt) ti. (a) ~ (d) OII^ t> £ TIH©^ 

2 0 
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(a) SiO, HTO. 5 — 10 M%£^W U ^o. pHi<2~6t'*5 

7fc7g&©IIffiXfiIII ffi©&Jl©^£#&XteM£LT^Wir-<5 7k^£. ±12 
•/gttiise©^ n>r K7K»»Xtt»tt •> u a v;u© S i o 2 JcftLT, ^jri*^ 

ClHffi©£rJl©iI©it£t;i:MO £ L> III ffiO&JROtfiOlft^ttM. 0 3 <b "T^B 
c fflU MtillflBXtilll fifi^^SJ^^ U Otilft*]^ ) iU 
1 — 1 0ll%itJ5MMtl^t^m 

(b) (a) Xflic£ ti/cM^7& (a) 1 0-5 0 nm, 
p H 2 - 6 ©Mtt^f:-> 'J # */;U£> c©Mtt^ctt-> 'J */ '/;U:ft*t5 •> y * 

(A) (a) i;ft*t5->'J*ti (B) ©J£A/B (fiSJt 

) ;0<5 — 1 0 0. ^o. CCtttHtt^iJ^y^iCOlM (a) <b©Zl-&K 
±*)»&n4I^» (b) ©£vy#^» (A+B) (b) icfe^TS 

i o, mm5~4 o nm% tte zmijaz-Tmet-? zxn. 

( C ) (b) jLUiz&vnibtLtzm&m (b) kt;u# y&«*8Mb'8k 7j<7ti£ 

(d) (c) Igi:«kD#6nfcS^« (c) 410 0-2 0 OttO. 5-5 
0 ^F^iDitSIgo 
±fH©^S(CctoT^t>n/-c-> 'J *7;Ki> 7klHb^ h y a£^©t;u# 

y # */;ua<»&ft^ z.*ik%\\®7 y &mz.z> c «k <9_tfE£ (iSi]©7 
— 7&femt££(DTJUj y tt©7Ktt •> y # ^*§5 ci^-eiSo d©mi*fe© 

v y # LTIi p H 2 — 4 © &©#<$?£ LU 0 */c> d tl Z>7)lil >J t£©7j< 

/k ii^iLt»«-> y ti vfr&m^z z tit-en z>* ttz. mmmizyji 
*'jtt-> y **/)\,iz<&mm<Dmwi, ^mut'cDmmm^^m^mm^^mL^ 

2 1 
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m 2 fgnjncfc^T. »bm*-> u * */;u«s i o, zi^ 5-50 p h 2 

y -^-(C <k «9SiJ^Lfc¥^»7Litm« 2 0 - 8 0 nm"e**K 5R«tflB?Lg»tt 
0. 7-2. 0 c c/gil.^I< S^§tt**St. ttt<?fe. 

ffl^safc&tt •> g # von* VAs~eib z> fc*>^t> &?\ -> g v-^comw. 
<c < > -o j $><D&&t&>( yf&mmznz zt^mt-t^ 0 

S«iLt^ ^iJt-^7;l/3-il- (PVA) > 4r;Uu-X^^li§ (^fibt 
;l/a — X (MC) % i^;U-fe;l/n — x (EC) % t Kn + yxf ;Hr^p-X ( 
HEC) , *;^+y^f;H?4/D-^ (CMC) SfiS) „ + 
i-^;U*S^**-r LT. # g 1/ >pf + -g-^ K (P E O) s # g -/ 

p t°u.y^+-9--r k ( p p o) . * g if u g p (peg) ro'^ u tr 

-^x-f;b (PVE) U T T $ KSXtiTS KiS^^Wt^^ii Lt 

> *'J7^iJ^75 K ( P A A M) SCf^ U 1° o U K > ( P V P ) *^tf 
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£ Zt&T'gZo IWIiX7AS> 3 >iLT(ix U > - 7* 2> 

<fi^tt*- 'J 7>|l^xv;b^ 3 >/j:i'^f (f^n^o StXli7-f ;I/AOn = 

£rJ±(i=» o>r ^-;u •> y uftT/ikteffimnmik-e ioo/5-ioo/ioo. 

ftiz. 100/10-100/50 L^o 

Mit*< 1 0 0 / 5 f.tlSSglCf Ll^ 7 -y ?a<#g£L 

/c«9> L^jA^A^^'Ti 3fca6£F2 L< ttl^Ls 1 00/1 0 0 

©*£fc:ii#il&j&<£ < teS/c*6. > ^ cDQRiK*. «JRi»ie*</J\$ < ttifcfcff 
£ L < tt^ Q 

O'f^y y atfi^f <t7M£*M&©^tt-*tt 5-40 Mm%X'& 3 d 

;U£/ y ajsmic. #|;Uf */* y 9 u-. u-. -HSW^^o^li.* 
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A > $ t-„ =ia>r*OU5/ 'J fcti^ ■tftf^'f b> teWLMX^J b. te* 

*;u-9->r b. SWI^7Xf 7 ? tr?v > b> <y*/77i- ^ y^-zr^^r 

mf&w<D4 ^§fin-f^ >^«arit«j®»«Ett— «wc7k-e*s*<> *fc 
S i- fS I; t 4>S© r ;u ^ - JUM* ? 'J =j - ;UHS <t*o 7k jgtt tli^s: 

to J;: p HtB&SiJt LTl*^T7U*7 U ^-e^Tfe-k^o 

fit ^ii -r a ^ & k -y * y mnm * #® mmm * n=?mn& * n-? &mm<t 
%2ftw<D4 y t^mm^-T-j y rutin® zrnif;-? zmmtt ± iTit&icm 

st* utub t*-;K y«Hbtf->K #yx*T-* (PETf) m<Dmw& 

©#fi;Il^7Xf 7 7UA • v- b-*>> b^-v b> &&l&tZ£<D 
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£ 2 want >^s^ji3-^^ >?mi&yjtt±Bm&tt j p-77*?-v ? ? < 

;l/A • ■> - h(:7l/- Kn-^- N xy-t^f 7n-^-, o — — ^ - > /< 
- n - ^ - N 7 -5 fcTT ^ - 9 - . DyF^U-Kn-^-, y n - ^ - > >J -y 
•7°n-^- N * - f > ^ - ^ - 1 o t-l^U f 5 ; i i<t^ , ^ 

**ftaie*i«^if*c <k «9 6o~i8o °cx*#,mirzz. t\z x << ^t&mm&B 

hfc*£^. ^iUHbtlS'f >^^l®ilti 10-50// mOfgffl-e*S 
L < fcl^o 

* 1 few"*? 'J ^i/^SOf^OSIi&jfelcM^S. HJS^JRO'JtU^J 
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mrnw i 

miS© J I S 3#7k^^X ( S i O s / N a 2 0^;Ht 3. 2 2. S i 0 2 M 
ft 2 8. 5 SS%) {C^7K*Snx-T. S i O , 3 . 6li%0iit h 'J-) 

A7K^^*?#/co »ijjftffliet*nfciiga€T>/<--5'f h 1 2 0 B©&§^*>3Sgi 

S3. 6 0mm%. p H 2. 9 0. I#g 5 8 0 (i S/c m ©SttSg?© 3 d T 
±IESttSS?©3 u K7K^?S 8 8 8 g (S i O, ^*3 2. Og) 4*7^ 

8!S8fcSA LflijerFKWTK 6 o o g£]&nx.T. siOi ziS 2 . 1 5M%. 

pH3. 0 7 (Dfg&mM<D3 F7kfeil&tLtzo Ctlic 1 Oli%© 

mm* h is ^ (pH4. 32) 59 g cc a o^m 2 . 0 2 g ) zmw 

T^mwemm U 3 0 ^Fb^^^^^^L^o ^JtoL/c5tij^*7 7U-><} AteC a o 
tLTS iO, i;Slt6. 3 OiiMt*o/;„ 

(^^P^^^/D 2 ) 2 0. 5 nmOittTOy'J*^ 
x; -r->y ? XO - 4 0 (BMit^Xm (W) M) OtMl. 2 8 9 , 

10mPa-s.pH2. 67. fll^S 9 4 2 //S/cm, Si0 2 ^S 4 0 . 

1 2 0 0 0 g ( S i O 2 ^* 8 0 2 g) £Si]© # 5 X^IicgA L . C 

ntc 5fiM%©7jc^ib^- h U *A7fc*§&6. 0 g^^^Tic^SnL. 3 0^i)$ 
^ifTLT, pH4. 7 3, S i 0 ! M4 0. 0 M% ©I?t£ >J # 7*7U£*# 

C© v U t!7 7"/U©t!jft^ifc&&lc J;SrftJ^f.£^ CD, ) (*> 3 5. Onm-e 

*<9D, /d, i. 7 lTfi^fc. t/c. m^nm^m^ic<j;5i. CIO 

•> 'J # v*;H£© =J a -f ^7l/ > 'J rtfifc^liEctR"?* «9 . ^WlK&^^Wl^t^ L . 
ltH2li®?#7l^>^A£^2iaLfcS1££®?©np^ K7K?M (a) ] 

ftttZo 

(b) it. it^y'J^'/^lci^tSy'J^^l (A) £ 
ffittllOno'f K7K?M [?S£i& (a) ] •> 'J 7>ti (B) ©it A 
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/ B (Sfiit) i)< 2 5 . 1 T-* p H 3 . 6 0, 2 5 8 oVs / c inT 

(b) tp<D±-> U (A + B) liSiOi tigi LT 2 3. 5 

M%T£o/c 0 «4"0***>'>A'f*>ttCaOiLTS i 0 2 <c*f LT 0. 
2 4 2 fi»%7?& o /Co 
ftOt'it,ti/:IM (b) 9 7 mm%<Oi^Wtit± h U A7j<^7& 3 3 

+ b »J *A7K*ifc©i8*mfc«k»)»&ftrt:ffi£M[ (c) lipH9. 2 2. *>»^3 
2 6 6 m S / c L. S i O , WkBt 2 1. 5 fi»%, SiO, /Na, Ot 

JUbtl 6 3. 5T'*o/; 0 CCDM^ (c) 4 1 K te£j>*© > U # y ;U#|g§g $ n 

/Co 

±MT 'J 7& ( c ) 1 8 0 0 g ^Xf > UxSHcD^-- h * 

U-^fcttiA^, i 4 5 °C-e8i#T 3 mmmLtzWi, ?££P LTrt^^J 1 8 0 0 

;UA] -e*tK S i 0 2 S£2 1. 5li%^U S i 0 2 /Na 2 0*;UJfc 
2 0 0 , p H 9 . 62. Jtffi 1 . 141. 91. 7 m P a • s . «a»^ 3 2 

9 o u s / c m. mmm 59. 0 0 . mwjytwi$i&iz.& zmmn^m cd 

1 ) (±1 7 7 n m 1? * o /c o 
^oT> D, /D 2 Jtti8. 6 3t*So *?K»tt*i&fc«fcS<i:»&nrt:>' 

& ^ ti&^ o c © v jis<D&my>}<D7k®L# d •> ^ - * - i <9 ziij^ l tzmmwi 

7L^»(i 1 . 23cc/g, W-mMlLmmit 4 9 n m-e* o /c Q 

C©->U *7V7l/£. 0. 0 0 W >f- (2 5/tm) OT^H-^-^l^T 
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% Z> tltz T 71/ 77 'J & -> U 77 vOU 8 0 0 g ( S i O 2 1 7 2 g ) (C7k"l 6 0 
0 st 5 S»%cD7K$Kb^- h U ^AtK^^ 1 3 g£flU;L. S iO, SSs 7. 1 
3 mm.%, p H 1 0 . 5 2. 1 5 3 0 /iS/c m©-> U 77 Wl/i 

<hMIS£fT^. 6 6 2 g © v 'J 77 V/U^fco 

d©ft*§-> 'J TV vOMi. Jt* 1. 1 7 7 x p H 1 0 . 0. ifclift 2 7 0 m P a ~ 
s . mmg. 2160/iS/cm, SiO, ft ft 2 6. 0 i&ft;)feifc£LfeJC 
«t ZmfetiL^-m 1 7 7 n m-T'* o /c Q t£ o T> D, / D 2 ffifi 8 . 6 3 n mT-. 

±ISflft±i^ Lfc7**Utt'>'J*7^4 0 Og ( S i O , 1 0 4 g ) 
7 2 g ^JPX. S i O 2 Mft 2 2 fifi%©-> y 77 vOU<h LA:&. T >/<--7^ h 1 
2 0 B©H-f 3*->£SMIHB3te**9 A&S&L. mtt-> y 77 V;u*t#/co 

d ©Ktt •> 'J 77 V*7U tt Jfcfi 1. 1 4 3> pH2. 5 0, ¥£ft 2 5 m P a • s . 
M#ft 1 9 3 0 (iS/cm, i&ft^tfcSL&JCcfcSSiJ^^ (D, ) li 1 7 5 n 
mt^ofco $EoT> d ©&*£-> y 77 »/yHt>©3 o>T ij 77*£?-l*. D, / 

D 2 Jfcjo< 8 . 5 4 -e & *K KttJC^-S CI i*c«k oTt>»B|ctt©ott*<t) tigg^bL 

-> y 77<tMttisfet>n/«£^o^o c©»tt-> y *7 s /;h±M6 *^£i±ifcmt;:<fc 

2 

HifeM l t? f# £ ft /ct;u 77 y t£©yi-&?& ( c ) 1 8 0 0 g^xf/uxis^- 
h ^ L/-yicttiA<^ N i 3 5 "C-eMWT 3 B^Snj&L*:^ ?££PLTI*]^1 8 

0 0 g&Ifc«9 fcB Lfco »&nfc«tt2lfltt3D'f KfeOi/U*'/^ [»3»tt'>U 
77 V 7U B ] <9 , S i O 2 ftft 2 1. 5 lt%^ttL, p H 9 . 56. Jt* 

1 . 14 1. ttft 4 . 5 m P a • s . M#ft 3 2 8 5 /iS/c m"e*t) . Wi#}± 

i&fL&iz x zmmn^m (d, > i± 1 1 6 nmt?*ofc s m^-c, d, /d, it 
is y *7ta^ti8u*=»o>r ^us/ y *teft^n^tsy y nfrt>u<o^ n®. 
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v&mwvTkmtfaiss-t-izjiiQmmLtzmmmiL&mtei. 1 2 c c /g 

. ¥^^TLitS(i 4 0 n ml?ab /c 0 
C © ■> 'J ^ vOHc (i •> U # ^'7U©#£(;ilga6 £ ft-f. -> U # •/^lillf 6 

±.fZT 'J 14 •> U V*7U 8 0 Og (1 7 2g) ^n-^'J - 1/ - ^ = 

{CT 4 2 9 g £T-Ml£^*t Lfco #&nfcilSS7;l/* U tv 'J ^7;Hi> Jtfi 
1. 3 0 0 . p H 9 . 18. ttft 4 0 7 m P a • s > 33$ 80. 0 %. 
6 4 2 0 //S/cm, Si0 2 MSt 4 0. 1 o fc 0 C <D > U # '/yUC 

f# £ft*: y y t£ y * */;u l o o o g (Sio, 2 1 5 g ) £ y >/< 

-70-410 ©1^* >3£#l^l)£3SiiS*7 v A£il$u h 

-120 Bomj* y^mmm^mti^ A£ii&LTg£t£-> y # voi/ 1 4 0 0 g 

^ifco COv/'J^^HiSiO, 8S15. 4M%. pH3. 2 0 > 1#S 
3 4 OjuS/cm. ij&gi 3 . 5 m P a • s "C * o 0 !!::©•> 'J*7;I/*d- 

*/7i/ c&bm* -> u * y";i/ c ] 7 i 7 g zmtzo z <om*. > y a vjm&n 1 . 2 

0 6. p H 3 . 04. ijftg 6 4 m P a • s . Sa»g[ 6 4 5 u S / c m. W}&)±Wl 
$L&lZ&Zffl7£%L?& (D, ) 111 1 6nmt*^fc, ££oT. C ©Sett -> 'J # 
vOUf ©=J y>l'> 'J D, /D 2 It 5. 6 6 T? * «3 . ^tt I- 5 C 

iiaotfe, »BM*©ott*<(9 tiSS-fkLttl^ ft fc„ te^ggfttttt 

^i:iotk y;i/# 'J ftiv'jKDzi u4 **;U-> y rt/ffc : P£g(iS!a&&ftte;frofc 
o d©»tts/ y * , /;KJi'ft>^i*LTi^fcfe-> y # */;u©ttfic*<si.^< 

/Co 

±12 s i o a zftft 3 o . om*H0&tt-> y rt*/;u y c] 6 

5 0 g (S i 0 2 $m 1 9 5 g) ^^7^^i:H^ CftiCigg'&i&'fby 71/ $ 

(A 1 , (OH) 5 CI) ?mm ($>*<t¥ («c) SU iSS«**'<>f > 

2 9 
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# i 5 o o s ai, o a mm 23. o mm%. c i 8. 09 mm%) 42." 4 g 
(Ah o, §19. 7 5 g) zmwytzmuQL, 3 o^mmw^mnttzo & 

^-e 5 fi»%7Kl?'fb^ h >J ^ A?K^^2 0. 6 g £Jf #Tfc®r$£ittK 3 oftxm 
UaL, 1 B^ill^i^fT U S i 0 2 z§&2 7. 3 11%, p H 4. 9 8 ©Hie 

mm Ltzmftvt *> y 77 vou 7 i 3 g &mz 0 

-©*> y * v*;u£o-* y -Ji/<#u-^--e« i EaiffiLx s ior 

ng4#/;„ C©iicflLfc|J[itiKy >J * vOl/teifcfi 1 . 3 0 3 , pH4. 
3 6 . 3 9 5 m P a • s , Mmm 13. 2raS/cm, SiO, MS. 4 0 . 

omm.%. ai, o, mm2. omm%, inm&c^siM^s (d, 

) Iil2 0nm?*-jfc, 
3 

SpJStfc^g ( «> T - Xm/ D 3 ) 5 . 6 n m v 'J t) V )l X / - r- ? X 

OXS (B ^3*136 (ft) Si) (Jfcfil. 0 6 2 ,ttKl. 2mP a • s. p 

h 2 . 9 0, mmm 370/is/cm, sio, mm 10. 6 s»%) 1 5 u 

(SiO, 16. 0 g) ^7y7X|)^i:SAL, MWT^m* 5 9 3 g £ 
1)QZ-, S i O 2 mm.2 . 15M%>pH3. 4 2 ©Uttv/ U # vOP£ Lfco C 
©•> 'J #*/7U©»fi«J3te»a&lC«fcSiMM : ?|£ (D, ) (i, 14. 4nmT*0 
, D i / D 3 Mlt 2 . 5 7 * o fc 0 fc^^U ZtHZ 1 0 SS%©5gS?# 7U y^A 
7k?§?& (pH4. 32) 3 1 g (Ca O^i 1 . 0 6 g ) ZmWT izm.Uxmi]U 

u 3 o #isjfli#£ttfr ttio mnLtzmmt! jii^y a^c aotits i o 2 

i:>tLT6. 6 3 11%t'io/;, 

— ^fSflfc^ 1 "e&ffl Lfc^fi^a (D, ) 2 0. SnmCtTO^J^/ 
^iltx;-f7n0-4 0 1000g (Si0 2 4 0 1 g) £SIJ© 
**7Xf^i:SAL, Cftfc 5 fi»%©7k^by- h ') -7 A7k&7& 3 . OgZMW 
TlzmaL, 3 0 T^jt^i^fTL. p H 4. 7 3. SiO, mm. 4 0. 0 MM 

mtZWM*Ji'i'VA&mi)nLtz¥-miL?m5 . o n m©^ttv y 77 v';uic ± 

3 0 
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WuLtz 0 mt>tltzm.&mi*. W-^im L m2 0. 5 n m©$et4E£t»c-> 'J 2/ : /JHz 
4*t4v"J*ti (A) t^ttL^m 5 . OnmCitty'J* 1 /^ [ffi^tt ( 
a ) ] i:S*t^-> U *7^« (B) ©JtA/ B (MJt) 2 5 . 1 (9 > p 
H 4 . 0 7. ^#Jg 3 050/zS/c mT"* <9 . S£-f& ( b ) <p(D-£is 'J tf^M 
(A+B) (iS iOi Wk&t LT2 3. 5fiS%T*&ofc 0 £ tp © # ^ *> 
A-ft^liCaOiLTS i O 2 i:*fLT 0 . 2 5 4 fifi%T-& o tz 0 ~ 

'(k^^-m^titz-m^m (b) 1:5. ofis%©7k^b^ mj A7j<?&7& 6 5 g 

ZMWTiz 5 #F B 1*M:l-T^Jn U M{c 1 B#Pam#£^fr L*: 0 c©7KlHfc^KU 

* A7K^?g0^JP(Ccb •?»e>tlfcS^»[ ( c ) lipH 9. 4 2 N 3 8 2 0 

# S / c Ls S i O 2 MjK 2 2. 6 S i O , /N a , 0^;Ht 1 
6 3. 5T*ofc e dOffi^tt (c) 4>{C(i -> U #^;U©#:£teH^£ft*s:jO>o 

/Co 

±IST;U^ 'J &<DM£tm ( c ) 1 8 0 0 g £xt- > ux®{©^-- h * 
l 4 0 < CT-^#T3B#F f g;&n!&L*:gU ^SPLTI^S^Il 8 0 0 

60->'J*y;l/T»*l), S i O, 1^2 2. 6li%tfU pH9. 5 7.lt 
Ml. 148. 8 0 0 m P a • s . 3850/*S/cm. MMm 5 6 

. 9 %T-*f9, »W*»ai*ir«k*iHlJEtt^€l (D, ) li 1 9 4 nmT'&ofco 
ft T . D, / D 2 it J* 9 . 4 6t*5, 

3 P-f ^;U-> U *7 tt? £•£ n^i^tS •> 'J i]frZ>t&<0 . 5*4* 3 a •> U * 

— ¥®rttc^J*t*Cic 5<!~ 3 0 a << ^;U-> 'J 

^•e* t) . 3 &^©y;l/«i&&^teK«>&ftttj6^ fc 0 

V^ic (i -> U ii y;U©#£(31ga6 > 'J # vOUttSfflT? 6 v 

J: oT *>fct»4$J©&fifcs y-'U'fbttBA^tl-rS^I?* o 7t 0 

mmm a 

%mm 1 {-iBm© sio, iH3. 60 mm%, p h 2 . 91. 5 8 0 

:ofiitil<0 3D >f K7K»«t 5 3 2 g ( S i O 2 19. 2 g) X 

3 1 
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S^i:SALs mWTlzn7k 2 0 0 g&#nx.T> s i 0 2 Wk& 2 . 6 2ii% 
„ p H 3 . 0 2 ©ffittiiono -Y K*»«[i L/c D C *UC 1 0 WLM% 

OffimXJl'i'O A7j<j§& (p H 4 . 32) 35. 4g (Ca 1 . 2 1 g) 

*«»TK:a»-<?«JlPLx 3 0 #Jt#£^fTL/Co ifcj&nLfciSitrtX^* AliC 
aOiUS iO, i:«LT6. 3 2M«f*->fc, 

sp±^*i^S (D, ) 3 7. 0nmOtft^y'J* l /^iUx;-f7^ 
-OML (Bift^II (t) H) (Jfcfil. 4 0 4 ,*fiSl2. 7 m P a - s 
> p H 2 . 15. mmm. 2405#S/cm. SiO, MS. 5 0. 0 11%) 1 
6 0 0 g ( S i O 2 £S 8 0 0 g ) £SiJ©#5 xtSKSA L. :tli: 5 ®fi% 

pH5. 0 4> S i 0 ? M4 9. 7ii%®ltty ij * l /;W:o X7-f 
v ?X-OML OS&W*tS:a*^«fc S3NS*i-?S (D , ) « 5 4 . 4 n m"C* 0 
. D, /D, tt« 1 . 4 7 -efc o /Co * /:> 1? SgftffifigfB <c «k S tCOy'J* 

I103 D ^ K*»«[ (a) ] iC_Lf2¥l§t£ : ?& 3 7. 0 nm(DM&is 

(b) it, Kt^-> U •> U ^^1 (A) £ 

ffittii©^ p^f K*»jfc [ffi^ifc (a) ] l:i*tSy:j*^i (B) OitA 
/ B (Kfiifc) ^4 2. 1 «9 . p H (i 4 . 03. H&& n00/;S/cin 
T*«9. «^tt4»<Z>£'> 'J (A + B) liS iO, mStt LT 3 4. 6 11 

%-e*-o/c 0 jt4 ) 0*^'>^A'<t>(iCaOiLTS i0 2 I^LtO. 1 4 

8 nm%x*& o 

&^T?»&*irt:ffi£8[ (b) id o M%©7kIHb-^- H u •> a?k-^^ 4 o g£ 

A©^jB{r J; Q&tjtltzm&mtt p H 9 . 2 4. 3 9 2 0 /iS/c m£/K 

L> SiO, 3 4. 0 mm%, S i O 2 / N a 2 O * ;UJt 2 4 5 T** o fco 

(c) cpf- (i4>S® •> U 77y;U*<||^^ tlfCo 
&<«*T% ±mTJUtf 'J&vm&m (c) l 8 0 0 g^Xf>uxtt^- h ? U 

3 2 
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-yjcttiA^. i 5 ovemwT smrummLtzm, ft%iL-cft®vvi s'oog 

%m<0&LtZo ft £ ft U *>¥Jl<Dft&&m#> bft-fs anO'fe®^ 

*Sl>5"J # fj . S i O, Mm. 3 4. 0 L> p H 9 . 5 4 > 

Jtfil. 2 4 0> fiS4 2. 9mPa'S,IIS 3 6 8 5 //S/cmf*0, 
^ii^2 4. 1 MftJt&ZL&lz X ZmmiLTWL (Di ) tt 1 5 5 nm"e*o 
/Co ftoT. D, /D, Jttt4. 1 9?*4. *^W«IMB*fc:J:*£»e>n*r 
-> U *7 v*;^® ^ o>f y ^ti^f tt&tfca o-f ^;U5/ 'J iJ^^-t 

tSy'J^^^U. ^3D>f^>>ij*S?^ -¥irtcift!Ki:2I~ 
2 o <@o/«cd<o fcifcifctK^ p ^';u-> y *%LJ-T'$> V) „ 3 <*7c©y;u^|jgJEt^« 

*ffl?L5g»tt 1 . 18cc/g, ^^fflftitgJi 7 6 n m?* o fc c 
EI 2 {c N c® ck 9 ic L-cmZ>titzi/ y * y;l/®^^t»cn □ >f ^;Uv y fift.?* 

*?*»«*Jil^T»«Lfc?I4*t, 

d® •> y * vOUi •> 'J #y '^®#^(4Ka6 &ttf, •> U * '/^HiifiT' 6 

±15 7 y t££mtK •> y # vou 5 o o g ( s i o 2 i 7 o g ) zm-t* 
y&mmmr y<- =74 h — i 2 o b l/c ^ 5 ^izmm-t s c <t kj; t? s 

i0 2 zi*33. 011%, pH2. 2 0 ®Ktttki*tt-> »J ^ % /;U [»3*^<> U 
*7 E ] 5 1 5 g &mfco Z ® •> 'J il V*;H3itfi 1. 2 3 2 . p H 2 . 20. 

40. 0 m P a • s . S i O , ft& 3 3. 0 fifi%. 610»iS/c 
nu 8&W*tfcaftl-<fc*ffl'JS*4 : fS ( D i ) 1*1 5 5 nmT'*o/; 0 
fSJfeflJ 5 

HJ£0'J 1 KfBtt©JgttS8*®3 h'frmm 5 6 0 g (SiO, ^I20. 2 
g) ^7y5X|iS?5lcSAL> *#Tfc*fi*3 0 0 g^rJP^T. S i O, 112 
. 3 4M%.pH 3. 0 5 0gttiK0 3D'f K7j(MiLfco *^T\ Ctl 
Id 1 0M96©«fiK#;t'S/"> ATkJSJft (pH4. 32) 37. 2g (Ca O^M 
1. 2 7 g) £J*#Tfcgfi-?85ijnU 3 0 #Jt#&^rrL/Co iBflDLfcSBi** 
^y^AttCaOiLTS i O, lc*tLT6. 3 0Mfc«-e*ofc o 

-2u (OTfS/D, ) 1 2. 0nmCttt»tt5/iJ*'/;l/i 

3 3 
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Ltxy-f^X-O (Blfb^Ii (ft) i) (Jtfil. 126.M1. 
7mPa-s.pH2. 70. M^S. 3S0/iS/cm, S iO, MS. 2 0. 3 
A 1 j O 3 MS 4 3 0 p p m. Fe 2 O 2 MS 7 p p m . C a OMS 2 
p pm. MgOSS3 ppm) 1440g (S i 0 2 2 9 2 g) £SiJ©#9 

x§?li:SAU :ni: 5 ft»% ©7kM^ h U ATkrgfg 3 . Og^IlfTlc 

j&Auu 3 o^mw^mnLx. p h 5. 4 7. s i o 2 «&2 0. 2sa%©" 

) li 1 9 . 4 n m-e* <0 . D, / D 2 (It* 1 . 6 2 T? * o fc c * fc. 
fit^l!^*L, no-f Ktfi^jprt©*^ KJfciiBtf) tea maEffiMJ] 

jvi/fj i»*mimLizm>&mm m&m (a) ] ©no^r K**i* iciia^tfc? 

112. 0 nm©Ktt^tt*> >J * */;U«r«#TJcjS»P 3 0 fa^«^*«5?f L 

/Co 

*#t>ft/c*S£r$E (b) «\ Iftitty'J^y/Hci^tSy'J^ti (A) £ 
SttS»0 3o-f K7k»«E im&m (a) ] i:i*t5i/'J*ti (B) ©it A 
/ B (fiMJt) i)< 1 4 . 5-e**KpH,i4. 25. 2600/zS/cm 
•P* *3 > ffi^ift ( b ) 'J il $m (A+B) liS iO, MSt LT1 3. 

3li%-e^o/: 0 fottKOUJli'V 2*4* XiC aOHtS i 0 2 lc*f LTO 
.4 0 7 m.S.%Xi> o /Co 

ft^-p^^nfcffi^ffi (b) 1:5. o fia^oTKaft-fb-^- h 'J atk^» i 1 1 

g£H#T«;:i O^I1^(nttL> Kte 1 B#M«#*ttfrLrt:o c©7k®Mfc^- 
h U * A*»i«©&Jtai;:«fc »9»&ftfc®^tt ( c ) (± p H 9 . 7 0. 3 6 

05/iS/cm^U Si0 2 ZiS 12. 7 M%. SiO, /Na, Oti 
£1:7 3. ot-iofco c©yl-£7& (c) tpizte'pm® •> »; ^y;U*<8l^$n/Co 
ifc^-e. ±IEt;u# 'J &©M-£*& (c ) i800g£xx> uxttt- h ? u 
-^{^ttiA^. i 3 o t:-eii#T 3 mmimmitz'ik, #£p lt^^ 1 soo g 

tU L/Co »&nyt»t«2 B Jtt3 o^f Kfe©-> U # V)VX$> io, S i O , M 
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mmmiz X o r fcm £ ftfc -> U * vOU4<© ^ d -i ¥)l •> u att^ fi£fcJ$t*;©ii££- 
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^/<-3-^-i:tiIf 1 6 U *> lu)MlKtt«T 1 1 0 

°C , 1 0 £ffi«g# L > -f > ? * ? h fS^ffi •> - b £f£/£ L tz 0 
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flsjfcLfcffiOn-^-f >ymm& 3 0~ 4 0 j/ra^ ? 7 v ? & <b /0 £' < 

MUM 8 

*tt«4lclE«©«[actt*>U*'/;UE (S i Ot «K3 3. 0 11%) 7 6g 
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tfy f-;UT;P3-;u^Bt 3. 2 oii%, P5#©£fl-*ft*i 2 5. 7M%-e 

<fe o /Co 

^S^S^Sfe L/crffB5® PET7-(^A (A4t-fX) K±fE:?-^ -f > 
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. K^(c}MAttli«? 1 1 Or. 6#IHf£*U ^>^v?x>y h»5»ffl«6*ff« 
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